INTRODUCTION
============

The incidence of acute pancreatitis (AP) ranges from 50 to 80 cases per year per 100,000 inhabitants in the United States and around 20 cases per 100,000 inhabitants in Brazil.[@B001] Biliary origin accounts for 38% of all cases mostly associated with micro calculi (\< 5 mm), and 36% of cases are associated with alcohol consumption. Other less common causes include drugs (corticosteroids, didanosine and pentamidine, valproic acid, chemotherapy agents, and statins), hypertriglyceridemia, hypercalcemia, pancreatic duct obstruction caused by tumor, biliary parasites, trauma, retrograde endoscopic cholangiopancreatography, viral infections, polyarteritis nodosa, developmental abnormalities, as well as pancreas divisum and annular pancreas.[@B002]^,^[@B003]

The inflammatory process starts when trypsin, a proteolytic pancreatic enzyme, is inappropriately activated on the pancreas itself, instead of into the duodenum. This enzymatic activation results in glandular autodigestion and triggers an inflammatory cascade. The release of cytokines in the circulation will result in a systemic inflammatory response syndrome (SIRS). Ischemic damage has been recognized as an important mechanism in the pathogenesis of AP, especially in patients with necrotizing pancreatitis.[@B004]^,^[@B005]

The diagnosis of AP is based on the presence of two of these three criteria:[@B006]

1.  Clinical presentation: upper abdominal pain usually, vomiting, nausea;

2.  Biochemical criteria: increased serum determination of amylase and/or lipase more than three times the reference value;

3.  Imaging findings, either ultrasound, computed tomography (CT), or magnetic resonance.[@B007]

Currently, multidetector computed tomography (MDCT) is the imaging examination of choice to confirm the diagnosis of pancreatitis, to evaluate its extension, and to identify eventual complications. MDCT has sensitivity of 92-95% and specificity of 98-100% for the diagnosis of severe pancreatitis. The acute tomographic findings of pancreatitis comprise an increase in pancreatic volume, the blurring of pancreatic outlines, the heterogeneous enhancement of the pancreatic parenchyma after intravenous contrast injection, and the densification of peripancreatic adipose tissue.[@B008]

According to the revised Atlanta classification,[@B009] AP may be classified as interstitial edematous pancreatitis and necrotizing pancreatitis. The former accounts for 70-80% of the cases and may be associated with localized or diffuse enlargement of the pancreas with normal homogeneous enhancement or slightly heterogeneous enhancement of the pancreatic parenchyma related to edema. The peripancreatic and retroperitoneal tissue may be normal or may show mild inflammatory changes with varying amounts of peripancreatic fluid collection. Necrotizing pancreatitis, in turn, accounts for 20-30% of the cases, and shows two distinct phases. The early phase, which occurs in the first week, is characterized by both pancreatic inflammation with varying degrees of edema/ischemia, necrosis, and liquefaction. The late phase is mostly characterized by increased necrosis, infection, and persistence of organ dysfunction. Parenchymal necrosis is divided on contrasted-enhanced CT into less than 30% and greater than 30%.[@B010] Other forms of presentation include peripancreatic necrosis alone and pancreatic parenchymal necrosis with peripancreatic necrosis, which is the most common type of presentation.[@B009]

CASE REPORT
===========

A 42-year-old man sought emergency medical care complaining of upper abdominal pain accompanied by fever, loss of appetite, postprandial bloating, weakness, and constipation over the last 40 days. More recently, vomiting supervened. His past medical history included hospitalization due to alcoholic pancreatitis 2 years ago, alcoholism (daily ingestion of 100 g of alcohol for 30 years), smoking, and abuse of marijuana, cocaine, and crack. He had been abstinent for the past 40 days.

On physical examination, he was conscious, pale and dehydrated. His pulse was 108 beats per minute; blood pressure was 176/116 mmHg; axillary temperature was 36.7 °C; and oximetry was 96% with nasal O~2~ supplementation. The abdomen was tender in the epigastrium and left hypochondrium where a mass was palpable. The bowel sounds were decreased, and no signs of peritoneal irritation were present. Laboratory findings included a mild anemia, leukocytosis, renal failure (creatinine 7.7 mg/dL; urea 165 mg/dL; and potassium 5.6 mEq/L), normal bilirubin and hepatic enzymes determination, prolonged prothrombin time (international normalized ratio 2.04) and high serum determination of amylase (1018 U/L), lipase (739 U/L) and lactic dehydrogenase (760 U/L)[\*\*](#fn01){ref-type="fn"}[^2] Imaging examination will be shown in the discussion.

The clinical course was characterized by shock, multiple organ failure, and visceral and intraperitoneal bleeding. Death occurred in the following days despite the support treatment. No surgical treatment could be attempted because of the patient's poor clinical status.

DISCUSSION
==========

Upon arrival at the hospital, the middle-aged patient, who was an alcoholic and already had a diagnosis of pancreatitis, had two of the three criteria for the diagnosis of pancreatitis;[@B009] namely, upper abdominal pain, vomiting, nausea, and an amylase determination of 1.018 U/L (more than three times higher than the reference value in adults). The high serum amylase level is not only a diagnostic requirement, but also a marker of severity.[@B009] Unfortunately, on admission the patient already had multiple organ failure, which also characterized the severity of the disease.

According to the revised Atlanta classification,[@B009] morphological criteria defined by MDCT should be considered in conjunction with the clinical parameters for better establishing the severity of pancreatitis, for confirming the diagnosis, and for eventually elucidating the etiology.[@B011]

The attenuation of normal pancreatic parenchyma is around 40-50 Halsfield Units (HU). After contrast administration, the pancreas must have a homogeneous enhancement, achieving an attenuation between 100 and 150 HU. If the entire pancreas, or a part of it, does not show this enhancement, or if it is less than 30 HU, low perfusion is very likely and necrosis may supervene.[@B012]

Although contrasted MDCT must be performed in patients with severe AP, it is not recommended to undertake it less than 72 hours after the onset of symptoms if the diagnosis of complications is the major concern, unless unexplained clinical deterioration ensues.[@B007]^-^[@B009] A repeat examination should be undertaken if the clinical picture drastically changes, such as the sudden onset of fever, the suspicion of bleeding, or there are signs of sepsis.[@B009]

Necrosis, a result of thrombosis or damage to pancreatic microcirculation, develops early in the course of severe acute pancreatitis (rarely before 48 hours), and is fully established by 96 hours after the onset of symptoms.[@B003]^,^[@B013]

In this case report, MDCT was performed on admission concomitantly with a sudden drop in the hematocrit, and repeated when signs of shock were present. The diagnosis of necrotizing pancreatitis was made because of the presence of pancreatic necrosis in more than 30% of the gland with peripancreatic tissue involvement and the presence of hematic material ([Figure 1](#g01){ref-type="fig"}). This combined type of pancreatic and peripancreatic necrosis occurs in 75% to 80% of necrotizing pancreatitis.[@B009]

![-- Multidetector axial computed tomography (CT) of the abdomen, showing necrosis in the pancreatic head and tail (white arrows) and peripancreatic necrosis (arrowhead).](autopsy-03-04063-g01){#g01}

Along with the necrotic destruction of the pancreatic parenchyma, MDCT also showed acute necrotic collections, steatonecrosis ([Figure 2](#g02){ref-type="fig"}), and a circumscribed, homogeneous peripancreatic fluid collection with a well-defined capsule posteriorly to the gastric greater curvature. This finding may correspond to a pseudocyst or encapsulated necrosis---a diagnosis often challenging by MDCT.

![-- Multidetector CT of the abdomen, axial section. The white arrow shows an area with steatonecrosis.](autopsy-03-04063-g02){#g02}

Pseudocysts, extensive inflammation, regional necrosis, and infection may cause erosion in the visceral vessels, with or without the development of pseudoaneurysms, leading to severe bleeding in the gastrointestinal tract, the retroperitoneal space, and the peritoneal cavity.[@B003]^,^[@B014] Acute erosion of visceral arteries, although unusual, is a catastrophic complication. Gastrointestinal bleeding or severe intra-abdominal hemorrhage associated with acute pancreatitis is related to a significantly higher risk of death.[@B015]^,^[@B016]

Another rare complication observed in MDCT in this patient was an intramural duodenal hematoma ([Figure 3](#g03){ref-type="fig"}). Considered a life-threatening complication, intramural duodenal hematoma is most commonly observed after abdominal trauma, endoscopic sclerotherapy, duodenal biopsies, or coagulopathy; however, it may be observed in the course of acute pancreatitis, and is frequently associated with impaired gastric emptying, duodenal perforation, and sepsis.[@B017] Few cases of duodenal hematoma secondary to pancreatitis have been reported and its origin may be caused by pancreatic enzyme injury against duodenal vessels.[@B018]

![-- Multidetector CT of the abdomen, coronal reformation, showing tapering of the lumen of the second duodenal portion caused by intramural duodenal hematoma (white arrow).](autopsy-03-04063-g03){#g03}

In this case reported, we also observed a moderate amount of blood adjacent to the celiac trunk vessels and the upper mesenteric artery. We inferred that the pancreatic inflammatory process and necrosis may have contributed to erode these vessels and consequently caused the hemoperitoneum. MDCT has a high sensitivity to detect small amounts of hematic liquid in the peritoneal cavity, as well as evaluate vascular complications.[@B019]^,^[@B020] The patient of this case report had a huge hemoperitoneum, and taking into account the magnitude of the drop in hematocrit determination the intraperitoneal bleeding was massive ([Figure 4](#g04){ref-type="fig"}).

![-- Axial Multidetector CT of the abdomen. Arrowheads indicate hyperattenuated areas corresponding to free fluid in the abdominal cavity, indicating hemoperitoneum.](autopsy-03-04063-g04){#g04}

The mortality rate among patients with hemoperitoneum seems to be related to the etiology of bleeding and location. In patients with acute or chronic pancreatitis, this complication rate is 60.4% and 57.1%, respectively. The arteries more involved with mortality are the splenic (20.5%), the gastroduodenal (27.9%), and the upper pancreatoduodenal arteries (46.1%).[@B014]

In the case reported here, ischemic complications were found in the kidneys and spleen where hypoattenuating areas were interpreted as infarctions ([Figure 5](#g05){ref-type="fig"}).

![-- Multidetector CT of the abdomen, coronal reformation, showing splenic hypodense areas suggestive of splenic infarction (white arrow), showing hypoattenuating areas in both kidneys compatible with renal infarctions (black arrows).](autopsy-03-04063-g05){#g05}

Acute renal failure (ARF) is a common complication of severe AP associated with increased morbidity and mortality. The precise mechanism of ARF in patients with severe AP has not been clarified. It involves several factors, such as hypoxia, the release of pancreatic enzymes affecting the renal microcirculation, decreased renal perfusion pressure due to abdominal compartment syndrome, intra-abdominal hypertension, and hypovolemia. Endotoxins and free radicals also play an important role in the physiopathology of severe AP and ARF.[@B021]

Splenic involvement in AP is rare; however, in this case, we observed hypoattenuating areas permeating the splenic parenchyma ([Figure 4](#g04){ref-type="fig"}). The contiguity between the pancreatic tail and the splenic hilum may constitute a gateway to the inflammatory process.[@B022]

The liver is another organ that can be affected by AP. In this case, we observed thin perivesicular hypoattenuating areas, which may correspond to perfusion hepatic disorders. The pancreatic inflammatory process extended along the hepatoduodenal gastrohepatic ligament and the portal vein, reaching the Glisson's capsule. Perfusion changes caused by AP usually reach the right liver lobe. Systemic mediators and the local inflammatory process are responsible for this damage.[@B023]

This patient presented severe complications, some of them rare. We highlight the fact that MDCT was an excellent auxiliary method for all the above mentioned diagnoses, proving to be not only useful for diagnosis, but also crucial for the follow-up of any patient with AP.
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